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\S 0 $F$ $f$ ,
$i:Farrow E$ , $G_{n}^{f}(E, F)$ $G_{n}^{f}(F, F)\oplus\pi_{n}(B)$
[5] . , $s:Barrow E$
$Farrow Earrow B$ , $G_{n}^{\iota \mathrm{o}p}(E, E)$ $G_{n+1}^{R}(p)\oplus G_{n}(B)$ ,
,2 Gottlieb .
\S 1 $\mathrm{C}\mathrm{W}$ , $\mathrm{C}\mathrm{W}$ . $x_{0}$
$X$ , $X^{A}$ $A$ $X$ . ,\mbox{\boldmath $\omega$}
$X^{X}$ $X^{A}$ $X$ $x_{0}$ . $G_{n}(X)$
$G_{n}(X)=\{[h]\in\pi_{n}(X)|[H|_{x_{0}\mathrm{x}I^{\mathfrak{n}}}]=[h],$ $H$ lXx\mbox{\boldmath $\theta$}In=idX $H:X\mathrm{x}I^{n}arrow X$
} . $\omega_{\#}:\pi_{n}(X^{X}, id_{X})arrow\pi_{n}(X, x_{0})$ .
, $f$ : ( $A$ , ) $arrow(X, x_{0})$ $G_{n}^{f}(X, A)$ $G_{n}^{f}(X, A)=\{[h]\in\pi_{n}(X)|$
$[H|_{x0\mathrm{x}I^{n}}]=[h],$ $H|_{A\mathrm{x}\partial I^{n}}=f$ $H:X\mathrm{x}I^{n}arrow X$ } .
$\omega_{\#}:\pi_{n}(X^{A}, f)arrow\pi_{n}(X, x_{0})$ . , $i$ : $Aarrow X$ ,
$G_{n}^{1}.(X, A)$ $G_{n}(X, A)$ . $G_{n}(X)\subset G_{n}^{f}(X, A)$ . ,
$G_{n}^{\ l}(X, A)$ $\pi_{n}(X, A)$ , $G_{n}^{Rel}(X, A)=\{[h]\in\pi_{n}(X, A)|[H$ | xIn
$]=[h],$ $H|_{X\mathrm{x}J^{n-1}}=id_{X}$ $H$ : $(X\mathrm{x}I^{n}, A\mathrm{x}\partial\Gamma)arrow(X, A)$ }
, $f$ : $(X, A)arrow(X, A)$ $G_{n}^{Rel}(f)$ $G_{n}^{u\iota}(f)=\{[h]\in$
$\pi_{n}(X, A)|[H|_{x_{0}\mathrm{x}I^{n}}]=[h],$ $H|_{X\mathrm{x}J^{n-1}}=f$ $H:(X\mathrm{x}I^{n}, A\mathrm{x}\partial I^{n})arrow(X, A)$
} . ,$G_{n}^{Rael}(X, A)=\omega_{\#}(\pi_{n}(X^{A}, A^{A}, i)),G_{n}^{Rel}(f)=$
$\omega_{\#}(\pi_{n}(X^{A}, A^{A}, f))$ .
$f$ $\pi_{||}(f)=\{[(\alpha_{1}, \alpha_{2})]|(\alpha_{1}, \alpha_{2}):\pi_{n}arrow f\}$ [3]
, $CS^{n-1}$ , $i_{n}$ : $S^{n-1}arrow CS^{n-1}$ .
, $F_{1}$ : $A\mathrm{x}S^{n-1}arrow A,$ $F_{2}$ : $A\mathrm{x}CS^{n-1}arrow X$ $F_{1}$ $|_{\mathrm{n}_{0}\mathrm{x}S^{n-1}}=\alpha_{1},F_{1}$ 1Ax $=id$,
$F_{2}|_{\mathrm{n}0\mathrm{x}CS^{n-1}}=\alpha_{2},F_{2}|_{A\mathrm{x}e_{0}}=f$ , , ,
$A\cross S^{n-1}$ $arrow F_{1}A$
\downarrow ux $\downarrow f$
$X\cross CS^{\hslash-1}arrow F_{2}X$
? $(F_{1}, F_{2})$ $(\alpha_{1}, \alpha_{2})$ . $A$ , $s_{0}$ 1
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$CS^{n-1}$ . $\pi_{7}(f)$ $G\ovalbox{\tt\small REJECT}(\ovalbox{\tt\small REJECT}$ $G\zeta(\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}(\alpha_{\mathrm{b}}\alpha_{2})]\epsilon$
$\pi_{n}\ovalbox{\tt\small REJECT})|(\alpha_{1}, \alpha_{2})$ $(\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT})$ .} .
\S 2 $i:Aarrow X$ .
1. $(X, A)$ CW . $i$ : $Aarrow X$ $r$
, , $i\mathrm{o}r$ $id\chi$ , $G_{n}^{r\mathrm{o}}.\cdot(A, A)$
G (X, $A$) $\oplus G_{n}(X, A)$ .
$f$ : $Aarrow X$ $h$ . $f$
$Z_{f}$ , $A$ $Z_{f}$ . ,
$G_{n}^{f}(X, A)$ $G_{n}^{\cdot}(Z_{f}, A),$ $G_{n}^{R}(f)$ $G_{n}^{Rel}(Z_{f}, A)$ [6]
1 .
2. $f$ : $Aarrow X$ $h$ , , $h\mathrm{o}f$
$id_{X}$ , $G_{n}^{h\circ f}(A, A)$ $G_{n+1}^{R}(f)\oplus G_{n}^{f}(X, A)$
.




$Earrow pB$ $s$ : $Barrow E$ ,
$G_{n}^{\epsilon \mathrm{o}p}(E, E)$ $G_{n+1}^{R}(p)\oplus G_{n}(B)$ .
\S 3 ,2 Gottlieb .
[4] 1 .
4. $f:Xarrow \mathrm{Y}$ , $F|_{\mathrm{Y}\vee X}=id_{\mathrm{Y}}\vee f$ $F:\mathrm{Y}\mathrm{x}Xarrow \mathrm{Y}$
, $f_{\#}(\pi_{n}(X))=G_{n}(X)$ .
Hopf $S^{1}arrow S^{3}arrow S^{2}\pi$ $S^{3}$
$S^{1}$
$S^{3}arrow s_{\mathrm{X}_{S^{1Sarrow S^{2}}}}^{33p}$
. $G_{1}(S^{3})=0$ [2]. , 3
$G_{n}^{\epsilon\varphi}(S^{3}\mathrm{x}s1S^{3}, S^{3}\mathrm{x}s1S^{3})\cong G_{n+1}^{R}(p)\oplus G_{n}(S^{2})$ (1)
$S^{1}$ $S^{3}\mathrm{x}_{S^{1}}S^{3}$ $e^{1\theta}.(z, w)=$ ( $ze^{-1\theta}.$ , \acute w)( $e^{i\theta}\in S^{1},$ $(z, w)\in S^{3}\mathrm{x}S^{3}$
, $z,w$ 1 4 , $ze^{-w},$ $e^{5\theta}w$ 4 )




, $F$ : $(S^{3}\mathrm{x}_{S^{1}}S^{3})\mathrm{x}(S^{3}\mathrm{x}S^{3})arrow(S^{3}\mathrm{x}_{\mathrm{S}^{1}}S^{3})$ $F(([z, w]), (t, u))=[tz, wu]$
, $F|_{(S^{3}\mathrm{x}_{S^{1}}S^{3})\vee(S^{3}\mathrm{x}S^{3})}=id\vee q$ . 4 , $q_{*}$ : $\pi_{n}(S^{3}\mathrm{x}S^{3})arrow$
$G_{n}(S^{3}\mathrm{x}_{S^{1}}S^{3})$ . $S^{1};\backslash \backslash \backslash$ $q$ –$\vec{\pi}4\mathrm{v}^{-}*_{\backslash }ffl\mathrm{J}\text{ }\Rightarrow$
, $i\geq 3$ $q_{*}$ : $\pi_{i}(S^{3}\mathrm{x}S^{3})arrow\pi_{i}(S^{3}\mathrm{x}_{S^{1}}S^{3})$ , $i\geq 3$
$G_{:}(S^{3}\mathrm{x}_{S^{1}}S^{3})=\pi.\cdot(S^{3}\mathrm{x}_{S^{1}}S^{3})$
$G_{n}(S^{3}\mathrm{x}_{S^{1}}S^{3})\subset G_{n}^{[mathring]_{\epsilon}p}(S^{3}\mathrm{x}_{S^{1}}S^{3}, S^{3}\mathrm{x}_{S^{1}}S^{3})\subset\pi_{n}(S^{3}\mathrm{x}_{S^{1}}S^{3})$ , $i\geq$
$3$ $G_{1}^{\epsilon \mathrm{o}p}.(S^{3}\mathrm{x}_{S^{1}}S^{3}, S^{3}\mathrm{x}_{S^{1}}S^{3})=\pi:(S^{3}\mathrm{x}_{S^{1}}S^{3})=\pi:(S^{3}\mathrm{x}S^{3})$ .
,(1) $G_{n+1}^{R}(p)\subset\pi_{n}(S^{3}),$ $G_{n}(S^{3})\subset\pi_{n}(S^{3})$ ,
$G_{:}(S^{2})\cong\pi.\cdot(S^{3})$
.
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